In the Specification: 



Please amend paragraph 9 as follows: 

electrically coupling each of said local memory structures [[is]] to each of the remaining 
local memory structures; 

Please amend paragraph 16 as follows: 

FIG. 1 illustrates a block diagram view of a semiconductor device 2 comprising a first 
system 6 and a second system 3, wherein the first system 6 comprises a first processing device 7 
and a first local memory structure 8 and wherein the second system 3 comprises a second 
processing device 9 and a second local memory structure 1 in accordance with embodiments of 
the present invention. In FIG. 1 5 the first system 6 and the second system 3 are shown for 
illustrative purposes and the semiconductor device 8 may comprise a plurality of systems that are 
equivalent to the first system 6 and/or the second system 3. Furthermore, each of the plurality of 
systems may comprise a plurality of processing devices as described in detail infra in the 
description of FIG. X The first processing device 7 is electrically coupled to the first local 
memory structure 8 through a link 72. The second processing device 9 is electrically coupled to 
the second local memory structure 1 through a link 74. Each of the processing devices 7 and 9 
maybe proximate but not touching the respective local memory structures 8 and 1 in each of 
systems 6 and [[7]] 3. A physical distance that may exist between each processing device 7 and 
9 and the respective local memory structure 8 and 1 in each of systems 6 and [[7]] 3 may be in a 
range of about 50 microns to about 400 microns. Each of the processing devices 7 and 9 control 
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a plurality of functions on the semiconductor device 2 such as, inter alia, compression, 
calculations, encryption, decoding, etc. Grouping the processing device 7 with the local memory 
structure 8 and the processing device 9 with the local memory structure 1 increases an overall 
speed at which the semiconductor device may function because each of the processing devices 7 
and 9 are physically close to each of the memory structures 8 and 1 respectively. The local 
memory structure 8 in the first system 6 is electrically coupled to the local memory structure 1 in 
the second system 3 through a link 10. The link 10 maybe, inter alia, a high speed serial link. 
The high speed serial link may be any high speed serial link known to a person of ordinary skill 
in the art such as, inter alia, universal serial bus (USB) 1.0 at about 10 Megabits/sec, peripheral 
component interconnect (PCI) at about 2.5 Gigabits/second. The first local memory structure 8 
comprises a memory device 5 coupled to a memory control device 4. The second local memory 
structure 1 comprises a memory device 1 1 coupled to a memory control device 15. The memory 
device 5 comprises a set of data and/or instructions for the processing device 7 so that the 
processing device 7 may perform the plurality of functions on the semiconductor device 2 as 
discussed supra. The memory device 1 1 comprises a set of data and/or instructions for the 
processing device 9 so that the processing device 9 may perform the plurality of functions on the 
semiconductor device 2 as discussed supra. The memory device 5 in the first system 6 may 
comprise a first shared address space adapted to be accessed by both the processing device 7 and 
the processing device 9. The memory device 1 1 in the second system 3 may comprise a second 
shared address space adapted to be accessed by both the processing device 7 and the processing 
device 9. Additionally, the processing device 7 may access address space in the local memory 
device 5 that is not shared with the processing device 9 and the processing device 9 may access 
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address space in the local memory device 1 1 that is not shared with the processing device 7. 
Therefore, based upon the shared address space and the non-shared address space, the total 
amount of addressable space (T) is equal to the shared portion of addressable space (S) added to 
the product of the unshared addressable space (U) and the number of processing devices (N) in 
each of the systems 3 and 6 (i.e., T=S+N*U) . The preceding feature enables the processing 
device 7 and the processing device 9 to access a shared set of data and/or instructions from 
shared memory space in either or both of the memory devices 1 1 and/or 9. Alternatively, the 
memory device 5 in the first system 6 may not share any address space with the processing 
device 9 in the second system 3 and the memory device 1 1 in the second system 3 may not share 
any address space with the processing device 7 in the first system 6. The memory control device 
4 in system 6 is adapted to control a flow of data and/or instructions between the processing 
device 7 and/or the memory device 5 and 1 1 . The memory control device 1 5 in system [[7]] 3 is 
adapted to control a flow of data and/or instructions between the processing device 9 and/or the 
memory device 5 and 1 1 . The first system 6 maintains data coherency (i.e., data is the same) 
with the second system 3. The memory control device 4 is adapted to send out a message 
(memory read/write message) to the memory control device 15 anytime the processing device 7 
is accessing a memory location in either memory device 5 or memory device 1 1 if the processing 
device 9 is trying to access the same memory location in either memory device 5 or memory 
device 1 1 , The memory control device 1 5 is adapted to send out a message (memory read/write 
message) to the memory control device 4 anytime the processing device 9 is accessing a memory 
location in either memory device 1 1 or memory device 5 if the processing device 7 is trying to 
access the same memory location in either memory device 1 1 or memory device 5. The 
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preceding feature maintains data coherency and prevents the systems 6 and [[7]] 3 from losing 
any data and/or instructions for performing any specified functions. Maintaining data coherency 
will be discussed in further detail, infra, in the description of FIG. 3. Data coherency may be 
maintained using any protocol known to a person of ordinary skill in the art including, inter alia, 
a contention protocol, a token passing protocol, a polling protocol, etc. The semiconductor 
device 2 may be an integrated circuit (IC). The memory device 8 in each of systems 6 and [[7]] 
3 maybe, inter alia, random access memory (RAM), read only memory (ROM), erasable 
programmable read only memory (EPROM), etc. System 6 may be adapted to transmit a 
memory write message to system [[s]] [[7]] 3 and vice versa. The processing device 9 in each of 
systems 6 and [[7]] 3 maybe, inter alia, a central processing unit (CPU), a digital signal 
processor (DSP), etc. 

Please amend paragraph 17 as follows: 

FIG. 2 illustrates an alternative embodiment to FIG. 1 showing a block diagram view of a 
semiconductor device 12 comprising a first system 15 and a second system 19, in accordance 
with embodiments of the present invention. In contrast with FIG. 1, the system 15 comprises a 
plurality of processing devices 14, 16, and 18 electrically coupled to a local memory structure 23. 
The memory structure 23 comprises a memory device 38 and a memory control device 40. Each 
processing device 14, 16, and 18 within the system 15 may perform functions (i.e., functions 
described, supra, in FIG. 1 description) that are related to each other and require the use of the 
same memory device 38. Grouping processing devices 14, 16, and 18 that perform similar 
functions physically close together with the same memory device 38 increases an overall speed at 
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which the semiconductor device may function because each of the processing devices 14, 16, and 
18 are physically close to the memory device 38. Similar to the system 15, the system 19 
comprises a plurality of processing devices 26, 28, and 30 electrically coupled to a local memory 
structure 27. The local memory structure 27 is electrically coupled to the local memory structure 
23 through a link 50 thereby coupling the first system 1 5 to the second system 19. The memory 
structure 27 comprises a memory device 46 and a memory control device 48, Each processing 
device 26, 28, and 30 within the system 19 may perform functions (i.e., functions described, 
supra, in FIG. 1 description) that are related to each other and require the use of the same 
memory device 46. The memory device 38 comprises a set of data and/or instructions for each of 
the processing devices 14, 16, and 18 so that each of the processing devices 14, 16, and 18 may 
perform the plurality of functions on the semiconductor device 12 as discussed supra, in the 
description of FIG. 1. The memory device 38 in the first system 15 may comprise a first shared 
address space adapted to be accessed by both the group of processing devices 14, 16, and 18 and 
the group of processing devices 26, 28, and 30 . The memory device 46 in the second system 1 9 
may comprise a second shared address space adapted to be accessed by both the group of 
processing devices 14, 16, and 18 and the group of processing devices 26, 28, and 30. 
Additionally, the group of processing devices 14, 16, and 18 may access address space in the 
local memory device 38 that is not shared with the group of processing devices 26, 28, and 30 
and the group of processing devices 26, 28, and 30 may access address space in the local memory 
device 46 that is not shared with the group of processing devices 14, 16, and 18 . Therefore, 
based upon the shared address space and the non-shared address space, the total amount of 
addressable space (T) is equal to the shared portion of addressable space (S) added to the product 
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of the unshared addressable space (U) and the number of processing devices (N) in each of the 
systems 15 and 19 (i.e., T=S+N*U) . The preceding feature enables the processing devices 14, 
1 6, and 1 8 to access a shared set of data and/or instructions from shared memory space in either 
or both of the memory devices 38 and/or 46. Alternatively, the memory device 38 in the first 
system 15 may not share any address space with the processing devices 26, 28, and 30 in the 
second system 19 and the memory device 46 in the second system 1 9 may not share any address 
space with the processing devices 14, 16, and 18 in the first system 15. The memory control 
device 40 in system 15 is adapted to control a flow of data and/or instructions between each of 
the processing devices 14, 16, and 18 and the memory device 38 through corresponding links 20, 
22, and 24 . The memory control device 40 maintains data coherency (i.e., data is the same) 
within the system 15 and between the processing devices 14, 16, and 18 and the memory device 
38. The memory control device 40 is adapted to send out a message (i.e., memory read/write 
message) to each of the processing devices 14, 16, and 18 anytime anyone of the processing 
devices 14, 16, and 18 are going to access a memory location in the memory device 38 in case 
anyone of the processing devices 14, 16, and 18 are trying to access the same memory location in 
the memory device 38. The preceding feature maintains data coherency and prevents anyone of 
the processing devices 14, 16, and 18 from losing any data and/or instructions for performing any 
specified functions. Maintaining data coherency will be discussed in further detail, infra, in the 
description of FIG. 4. 



Please amend paragraph 18 as follows: 

The memory device 46 in the system 19 comprises a set of data and/or instructions for 
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each of the processing devices 26, 28, and 30 so that each of the processing devices 26 5 28 5 and 
30 may perform the plurality of functions on the semiconductor device 12 as discussed supra, in 
the description of FIG. 1. Additionally, the memory device 46 in the second system 19 maybe 
adapted to share address space with the processing devices 26, 28, and 30. The preceding feature 
enables the processing devices 26, 28, and 30 to access a shared set of data and/or instructions 
from shared memory space in the memory device 46. The memory control device 48 in system 
19 is adapted to control a flow of data and/or instructions between each of the processing devices 
26, 28, and 30 and the memory device 46 through corresponding links 32, 34, and 36. The 
memory control device 48 maintains data coherency (i.e., data is the same) within the system 19 
and between the processing devices 26, 28, and 30 and the memory device 46. The memory 
control device 48 is adapted to send out a message (i.e., memory read/write message) to each of 
the processing devices 26, 28, and 30 anytime anyone of the processing devices 26, 28, and 30 
are going to access a memory location in the memory device 38 in case anyone of the processing 
devices 26, 28, and 30 are trying to access the same memory location in the memory device 46. 
The preceding feature maintains data coherency and prevents anyone of the processing devices 
26, 28, and 30 from losing any data and/or instructions for performing any specified functions. 
Maintaining data coherency will be discussed in further detail, infra, in the description of FIG. 4. 
As with the systems 6 and [[7]] 3 in FIG. 1, the systems 15 and 19 in FIG. 2 are adapted to 
maintain data coherency with each other (see description of FIG. 1). Data coherency between 
processing devices within each system or between systems may be maintained using any protocol 
known to a person of ordinary skill in the art including, inter alia, a contention protocol, a token 
passing protocol, a polling protocol, etc. 
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Please amend paragraph 19 as follows: 

FIG. 3 illustrates an alternative embodiment to FIG. 1 showing a block diagram view of a 
semiconductor device 42 (similar to the semiconductor device 2 in FIG. 1) comprising a first 
system 89 coupled to a second system 90 in accordance with embodiments of the present 
invention. The system 89 in FIG. 3 comprising a memory structure 86 and a processing device 
52 relates to the system 6 in FIG. 1 . The system 90 in FIG, 3 comprising a memory structure 85 
and a processing device 53 relates to the system [[7]] 3 in FIG. 1. The memory structure 86 
comprises a memory device 54 and a memory control device 35. The memory structure 85 
comprises a memory device 55 and a memory control device 37. In contrast with FIG. 1, the 
memory control device 35 in FIG. 3 comprises a decoder 56 and a read queue 58 and the memory 
control device 37 in FIG. 3 comprises a decoder 57 and a read queue 59. The decoder 56 is 
electrically coupled to the decoder 57 through a link 44 (equivalent to the link 10 in FIG. 1) 
thereby coupling the first system 89 to the second system 90. The system 89 is adapted to 
maintain data coherency with the system 90 in the event that both of the processing devices 52 
and 53 are trying to read or write a shared set of data and/or instructions to a shared memory 
location in either memory device 54 or memory device 55 at a same time. As a first example, if 
the processing device 53 is attempting to write data and/or instructions to a first memory location 
in the memory device 54 at the same time that the processing device 52 is attempting to read the 
data and/or instructions from the first memory location in the memory device 54, the decoder 56 
will send the data and/or instructions to both the memory device 54 through the link 83 and the 
read queue 58 through the link 61. The processing device 52 will then read the data and/or 
instructions from the read queue 58 through link 78 instead of from the memory device 54 
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through link 76. The preceding procedure enables the processing device 52 to read the most 
current data and/or instructions. The processing device 52 will normally access the memory 
device 54 through the link 76. As a second example, if the processing device 53 is attempting to 
write data and/or instructions to a second memory location in the memory device 55 at the same 
time that the processing device 53 is attempting to read the data and/or instructions from the 
second memory location in the memory device 55, the decoder 57 will send the data and/or 
instructions to both the memory device 55 through the link 84 and the read queue 59 through the 
link 62. The processing device 53 will then read the data and/or instructions from the read queue 
59 through link 79 instead of from the memory device 55 through link 81 . The preceding 
procedure enables the processing device 53 to read the most current data and/or instructions. The 
processing device 53 will normally access the memory device 55 through the link 81 . 
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